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Aula anterior — 21/08 /2023

Paixao pela Fisica
. Apresentacao do curso
- Tour sobre as atividades a serem realizadas

Devolutiva: E] E]

. Como foi a aula hoje ? (Moodle)

https://forms.gle/TNRKfLb9stgG6b5FA E]




Turma 33 — 21/08/2023
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Fisical - CCM

* Metodo: FenOmeno Fisico - Formalismo - Aplicacao
Demonstracao e discussao do fendmeno fisico
Modelo tedrico
Aplicacoes no cotidiano (Fixacao — Listas de exercicios)
Experimentacoes imersivas e ludicas
Estratégias ensino-aprendizagem

» Organizacgao: Experiéncias + Fundamentos + Discussoes

» Avaliacdo: NOTA: 0.2*P1 + 0.3"P2 + 0.5*(Meédia_Entregas)

Abprovado(a) se NOTA > 5.0



Cronograma

DATA| aula n® | Segundas (14:00h - 15:45h) - Sala Turma 33 DATA| aulan e i DATA| aula n® Quintas (14:00h - 15:45h) - Sala Turma 33
21/08 1 Apresentacéo do Curso 23/08 2 24/08 3 Escalas

28/08 4 Experimentacédo 2 - Mov. em 1D 30/08 5 . 31/08 6 Mov. em 1D

04/09 06/08 07/09 SEMANA TRABALHO

11/09 7 Experimentagéo 3 - Angry Birds 13/09 8 Mov. em 2D e 3D 14/09 9 Mov.em 2D e 3D

18/08 10 Experimentaco 4a - Dindmica 20/09 11 Principios da Dinamica - Leis de Newton 21/09 12 Principios da Dindmica - Leis de Newton
25/09 13 Experimentaco 4b - Principia 27/09 14 Principios da Dindmica - Leis de Newton 28/09 15 Revisdo - P1 - Check point - Projeto
02/10 PROVA | 04/10 16 Experimentacdo 5 - Energia e Trabalho 0510 17 Energia e Trabalho

09/10 18 Energia e Trabalho 11/10 19 Energia e Trabalho 12/10 FERIADO - N. S. Aparecida

16/10 20 Experimentac8o 6 - Fisica dos Desenhos Animados 18/10 21 Simetria e Conservacio 19/10 22 Simetria e Conservacio

23/10 23 Experimentagéo 7 - Colistes 25/10 24 Colistes 26/10 25 Colistes

30/10 26 Experimentacfo 8 - VR / Sonificac8o 01/11 27 Forcas de Interac8o - Sala Invertida 02/11 FERIADO - FINADOS

06/11 28 Forcas de Interac8o 08/M11 28 Revis8o - P2 - Check point - Projeto 09/11 PROVA I

13/11 15/11 16/11 SEMANA TRABALHO

20/11 FERIADO - Consciéncia Negra 22/11 30 Experimentacdo 9 - Aprendizado de Maquina 23/11 31 Rota¢do e Momento Angular

2711 32 Fisica dos Esportes e Parques de Diversdo 29/11 33 Rotagdo e Momento Angular 30/11 34 Experimentacao 10 - Danca e Robdtica
04/12 35 Forcas Inerciais 08/12 36 Forcas Inerciais 07/12 37 Check point - Projeto

1112 PROJETOS 13/12 PROJETOS 14/12 VISTA

18/12 PROVA - SUB - VISTA 2012 VISTA 21112

ENTREGA 1

ENTREGA 2

ENTREGA 3

ENTREGA 4




SERIA O TODO A SOMA DAS PARTES ?
O TODO NAO E TUDO ...




Reducionismo vs Complexidade (Emergéncia)

O. Wilson

“the theory of everything is not even remotely a theory of every thing”

I August 1972, Volume 177, Number 4047

More Is Different

Broken symmetry and the nature of
the hierarchical structure of science.

The reductionist hypothesis may still
be a topic for controversy among phi-
losophers, but among the great majority
of active scientists I think it is accepted
without question. The workings of our
minds and bodies, and of all the ani-
mate or inanimate matter of which we
have any detailed knowledge, are as-
sumed to be controlled by the same set
of fundamental laws, which except
under certain extreme conditions we
feel we know pretty well.

It seems inevitable to go on uncrit-
ically to what appears at first sight to

P. W. Anderson

planation of phenomena in terms of
known fundamental laws. As always, dis-
tinctions of this kind are not unambiguous,
but they are clear in most cases. Solid
state physics, plasma physics, and perhaps
also biology are extensive. High energy
physics and a good part of nuclear physics
are intensive. There is always much less
intensive research going on than extensive.
Once new fundamental laws are discov-
ered, a large and ever increasing activity
begins in order to apply the discoveries to
hitherto unexplained phenomena. Thus,
there are two dimensions to basic re-
search. The frontier of science extends all
along a long line from the newest and most
modern intensive research, over the ex-

SCIENCE

less relevance they seem to have to the
very real problems of the rest of sci-
ence, much less to those of society.

The constructionist hypothesis breaks
down when confronted with the twin
difficulties of scale and complexity. The
behavior of large and complex aggre-
gates of elementary particles, it turns
out, is not to be understood in terms
of a simple extrapolation of the prop-
erties of a few particles. Instead, at
each level of complexity entirely new
properties appear, and the understand-
ing of the new behaviors requires re-
search which I think is as fundamental
in its nature as any other. That is, it
seems to me that one may array the
sciences roughly linearly in a hierarchy,
according to the idea: The elementary
entities of science X obey the laws of
science Y.

X Y

solid state or elementary particle

many-body physics physics
chemistry many-body physics
molecular biology chemistry
cell biology molecular biology
psychology physiology
social sciences psychology




Reducionismo vs Complexidade (Emergéncia)
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Reducionismo vs Complexidade (Emergéncia)
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Emergéncia

https://traffic-simulation.de/ring.html
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MODELOS FISICOS
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Experiéncia 1 — Construindo modelos fisicos

Guerra de Papel

Material:
Folhas A4, Jornal ou Caderno
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Objetos euclidianos

“Como a massa de um objeto depende de suas dimensoes espaciais ? ”

k=1 [u.a] “... podemos escrever que, de

L , forma geral, a massa de um objeto
- | — Linear .

depende da sua densidade x uma
poténcia da sua dimensao
caracteristica, sendo n um numero
inteiro (1, 2 ou 3).”

m [u.a.]

- | —— Superficial

— Volumetrica
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Experiéncia 1 - Escalas

Seria n € sempre um numero inteiro?
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Conjunto de Mandelbrot

Re|c]
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Medidas — Curva de Koch

G

-~ 3 = CEE

A primeira iteracdo € um triangulo equilatero, e cada iteracao sucessiva € formada pela adicdo de curvas externas a cada lado do estagio anterior,
formando triangulos equilateros menores. (Area finita, perimetro infinito)




Fractais na fisiologia humana

© 1990 SCIENTIFIC AMERICAN, INC
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Fractais na fisiologia h
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Procedimento

. Cada grupo recebera
folhas de papel para
criar bolas de diferentes
massas e diametros

Processo de cortar a folha de
napel em metades, criando nove

nolinhas

Esperar alguns minutos para
acomodar

256

5B.8 cm

80,5 cm




Padrao de cortes

Fractal geometry in crumpled paper balls

M. A.F. Gomes
Departamento de Fisica, Universidade Federal de Pernambuce, 30.000 Recife, PE, Brazil

(Received 11 December 1985; accepted for publication 6 October 1986)

The geometry of crumpled paper balls is examined. The analysis stresses some physical,
mathematical, and intuitive aspects of the problem, introducing the concept of fractal dimension
which underlies many areas of modern physics.
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Paquimetro

Q52530 SHE 7809105

N\

22



Hipoteses e documentagao

Bolas de papel - Planilhas Gooqgle
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https://docs.google.com/spreadsheets/d/1mr2hZmHZk-MNOEtOn0apD7VUoDXKrIeCpVQYtD23AkI/edit#gid=0

Sumario — 23/08/2023

Reducionismo vs Complexidade
Modelos Fisicos

Devolutiva:

. Como foi a aula hoje ? (Moodle)

https://forms.gle/XJeKuhpYY5PPfr897 (o) #5 Ea
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